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研究代表者大学院理工学研究部（工学）黒田重靖
空気中で安定な再生・再利用可能な 0 価金属錯体触媒の開発と実用化ラ•·＇歩。 治 ち多合イ勺 15 
研究代表者大学院理工学研究部（工学）舎津宣一
新しい可視光応答型光触媒スバッタ薄膜の開発と水処理技術への応用仏芯命説得按 怜信指紋手. 17 
研究代表者大学院理工学研究部（工学）高橋隆一
環境調和型液体燃料製造のための新規ナノ構造触媒の開発 J ハ 説母、 うる仇ι20
研究代表者大学院理工学研究部（工学）椿範立
パラジウム触媒を用いた糖及び核酸合成法の開発 、e秒、 e 争等争停 ぷザ事令ちア令 、手 Gφ ＇＂24 
研究代表者大学院理工学研究部（理学）平井美朗
分子の反転を制御する新規機能性分子の創製に関する研究多 e , A 今 ' d う なら 3 ム 27 
研究代表者大学院理工学研究部（工学）森田弘之
光触媒型太陽電池の開発己紹扮ら 今夜持続マ k ' 硲設搭本 V 二 訟必母符攻； "' '. ＜~ ≪－ 検匂／必ず寸のお常ゐ v …h …30 
研究代表者機器分析センター中村優子
【超高速情報伝達子、バイスの創製と応用】
超軽量・フレキシブ〉ル化を目指した有機電子デバイスの応用展開札 ＇へ C守三砂 、会改唱彰也会..＇呼命。 33
研究代表者大学院理工学研究部（工学）嗣田裕之
中国語・日本語携帯メール双方向翻訳システムの開発と実用化 ル ν.. ＂弘治＃沙 ν ／ 紗 ＼ら 37
研究代表者大学院理工学研究部（工学）唐政
マイクロ波帯小型高速高性能通信用デ、バイスの開発 9初...ら松守や抄必《持 V ラ信設和枝必匂ゐ ｛＜ t,; , (< ・＇＜域必読設ら設乞。 40
研究代表者大学院理工学研究部（工学）坂上岩太
表面再構成制御成長法による Si上InSb量子井戸作製とその超高速FETへの応用 一日… 42
研究代表者大学院理工学研究部（工学）前津宏一
特異な構造を有する機能性セラミックス薄膜の創製と応用合今授。彩＇＇ eνさら勺 2改が＇＇場拶也ち会場与や＠鎗必. 0." 46 
研究代表者大学院理工学研究部（工学）山崎登志成
ヘテ口元素の特性を利用する有機電子材料の創出 今ぞ 説、持説得 . " ..お俗、 ρ • 活設内 φ 49 
研究代表者大学院理工学研究部（工学）吉村敏章
【極限環境下の物性解明と新素材の創製・加工並びに評価】
高性能かっ高効率な熱電気変換材料の開発＂＇ ≪ ~ <( ＂＇ν 持弘氏 鍔仇名状持続ヤ与 w ィ ι扶持 ψ 設必民、必 φC牧必おち匂係。 52 
研究代表者大学院理工学研究部（理学）石川義和
ナノスケール組織を有する軽量材料の開発とその構造解析に関する研究勺，，，、税、川 V G争＠本 ' 54 
研究代表者大学院理工学研究部（工学）池野進
磁気熱材料と超伝導材料の複合機器の開発 φ匂φ 込町ノ ゐ匂や拶品問、 ヘ U れ＠む捻対 d対可 M母必読移設 .＜！ ~ ,<j. ＂、 58 
研究代表者大学院理工学研究部（工学）西村克彦
高強度ノ《ルスイオンビー ムによるパルスイオン注入技術の開発岳山冷由》〉グ 少年や N ら d 、い マ ' 60 
研究代表者大学院理工学研究部（工学）升方勝己
21世紀型社会生活を支えるフォトニクス材料の開発研究魯＠ゐ φ下。縁。総＠やや争 '".;,.:;. "';・ ,_. ., ：；.ミ今 e今抗争＇＇ 64 
研究代表者大学院理工学研究部（理学）樋口弘行
材料内部欠陥形成機構の解明と非破壊検出法の開発 Fゐ穆 φ ピ 、。 φぢ母、守〆移設お dやる＂＇ 治ち持￥ 67 
研究代表者大学院理工学研究部（工学）塩津和章
マイクロ・ナノ融合環境での表面機能の発現・創生と体系化に関する研究窃拶 φ対$句会＇＇ 会匂やお品込 71 
研究代表者大学院理工学研究部（工学）森田昇
高い生体適合性を有する新規医用高分子材料の開発ぜ いぷ診＇ ＇う＇投お＆玲＂ ＇本匂 E •• ' '' 75 
研究代表者大学院理工学研究部（工学）北野博巳
4 研究員報告
Concerning the corrosion problem in孔1gB2/Alcomposite material勺 ハィぬ 匂＇ 寸、 やみ公認 4 77 
外国人研究員 KazimierzPrzybylski 
The Development of Novel Nanostructured Catalyst for Production of Environment-Conscious 
Alternative Energy instead of Oil 、キ品心 、r, フ内 v",, ,. "* ', 、仇謙信次 々 、伊 Y JのF ～ヤ令 b •• ，コ七、＞.，、、 79 
外国人研究員 JieshanQiu 
A Comparative Investigation of Co2+ and Mn2+ Incorporation into Aluminophosphates Molecular 
Sieves か＠ や. b ぬ却や移 a，ゃ n οぢ喰午や持母今会 許んウペ投ラ弐移設＂＇や獄 、ウお ぬ必殺尋没 絞必添＇＇ふう時件以今会ど お設 φ 号令伶品 作、 母会奴 80 
外国人研究員 JianguoWang 
マイクロ波帯小型高速性能通信用デ、パイスの開発 φ 、冷やか♂鎗令拶¢" , ~ " や.・＇設〈 設今♂“イイ手 81
非常勤研究員ウリントヤ
表面再構成制御成長法による Si上 InSb量子井戸作製とその超高速FETへの応用予叫 弘会拶芯 83
非常勤研究員斉藤光史
Development of a Novel Easily Recyclable and Recoverable Phosphine Sulfide Pd(O) Catalyst for the 
Industrially Important Coupling Reactions and恥fechanisticInvestigation of Phosphine Sulfide 
Regeneration 、
非常勤研究員 ArpiMajumder 




Study on the Catalysts for the Direct Isoparaffin Synthesis and Low-Temperature Methanol Synthesis 
白・omSyngas、ヲ＇& ，.φμ修寸 V ,. ＇.移ぬ，小。詩句、〉吠移 V し vぬや旬、信や τJ、v～ ＇＂弘常＇ .九令弘〉《 与 口 市.，.ふ 3 拶め 90
非常勤研究員 JunBao 
Development of nanostructure materials for high performance gas sensors。 珍 92
非常勤研究員 ZhifuLiu 
5.トピックス


































平成 19年度第 1回 VBL講演会報告
演題： InterconnectorMaterials for the Planar Solid Oxide Fuel Cell (SOFC) Application 
講 師： Przybylski教授（AGHUniversity of Science and Technology、ポーランド）
日 時： 平成 19年7月 18日（水） 10:30～12:00 
講演会場： 富山大学工学部大会議室
概要：
This review concern the electrical properties and microstructure investigations of the oxide products formed on 
Fe-25 wt.-%Cr steel and on samples coated with electrical conducting thick films of (La,Sr)Co03, (La,Ca)Cr03 or 
(La,Sr)Cr03 deposited by screen printing. The experiments are performed in air, H2/H20 and CH4/H20 gas 
mixtures at 1023-1173 K with regard to their application as the SOFC metallic interconnect. The values of the in 
situ area specific resistance (ASR) measurements by dc two-probe technique for composite materials, exposed to 
air and H2/H20 gas mixture at 1073 K, are lower than the acceptable ASR level of 0.1 Ocm2 for the SOFC 
metallic interconnect material. The microstructure investigations by SEM-EDS and TEM-SAD methods and 
electrical resistance measurements by impedance spectroscopy revealed significant influence of the multilayer 
reaction products formation at the steel/coating interface on the electrical properties of the composite material for 











1 6 : 0 0～1 6 : 3 0 
Jieshan Jason Qiu教授（Professorand Deputy Dean, Dalian University of 
Technology, Dalian, China) 
Synthesis and Catalytic Properties of Nano-and Micro-sized Functional Carbon 
Materials 
【講演概要】
In the past decade, carbon nanornaterials have drawn much attention because of 
their unique structure and properties. This presentation consists of three parts. In the 
first part I will report the controlled synthesis of several kinds of carbon nanornaterials 
which include multi-walled carbon nanotubes (CNTs), single 
CNTs’Y-branched CNTs, carbon coated Cu nano 
iron group metals. In the second part, a novel process for controllable synthesis of 
microcarbons such as microtubes and polyhedrons made of jn sfru formed MWCNTs from 
hydrocarbons is discussed. In the third and final part, the potential of the carbon 
nanomaterials in catalysis will be demonstrated with several examples: MWCNTs as 
catalyst support for direct methanol fuel cells; MWCNT-supported noble and iron group 
metal catalysts for hydrogenation and hydroformylation reactions; and Co/C 
microspheres composed of nanosheet structures produced in a water-ethylene glycol 
mixture for the hydrogenation of chloronitrobenzene. In all of these cases, the unique role 








1 6 : 3 0～1 7 : 0 0 
Jianguo Wang教授（Directorof State Key Lab. of Coal Conversion, Deputy 
director oflnstitute of Coal Chemistry, Chinese Academy of Sciences) 
題目： Experimental and Theoretical investigation into the structure, acidity and 
catalysis of Zeolites 
｛講演概要】
Beginning with a brief introduction to R&D activities on clean coal technology in 
State Key Laboratory (SKLCC) and Institute of Coal Chemistry (ICC) under Chinese 
Academy of Sciences (CAS), this presentation will focus on the structure, acidity and 
catalysis aspects of zeolites. The sitting of heteroatom such as B, Fe, Ga, and Al 
substituted to Si in zeolites is determined and the acidity of the substituted zeolites is 
investigated by Density Functional Theory method. To get insight into the nature of 
shape selectivity of zeolites, a Monte Carlo model is developed and the adsorption, 
diffusion and reaction in zeolites are simulated. 
5 
平成 19年度 第 1回 VBLアントレプレナーセミナ一報告
演題： Preparation,Microstructure and Properties of Nb-based Ultrahigh Temperature Alloy 
講 師： 中国西北工業大学凝固技術国家重点実験室 教授郭喜平（Prof.Guo Xiping) 



















平成 19年度 第 2回VBL アントレプレナーセミナ一報告
演 題： 情報処理を目指した有機機能性材料
講 師： 独立行政法人理化学研究所 和田達夫
















平成 19年度 第3回 VBLアントレプレナーセミナ一報告
演 題： サービスの創生に役立つデザイン
講 師： 元富山大学教育学部教授古川政明
















































































ービス（株）の活動経緯（2007年） . 2008年 1月 14日」をご覧ください。
平成19年度前学期富山大学工学部 詳細授業計画〔日程品群縮計画〕
授業科目名 作成；207年3月 対象学年／時期 3年次／前学期
工学特論（総合的爾発学〉 授業種別／単位数 講義／2単位
（英文名） 授業曜日／時限 金曜日／5時限
study for frontier incubation 1 1 0 6大講義室 16:30～18:00 
担当教員 ！小林 務 KOBAYASHI Tsutomu 





















第7週 6/1 実社会の実態・ヘツチャーピγネス・発明チー ム演習(1)；おもしろい課題①（部制
チー ム演習課題； 「生涯を（3倍楽しむor3人分生きるor生涯現役orその他）方法①j60分
第8週 6/8 事例研究 1(case study）ー 発明チー ム演習（2）：向上課題②（特性要因図等まとめ）・発表会・45分
事例研究のポイント J一般論や精神論ではなく、オー プンな詳細実例から具体的に学ぶ。






第12週 7/6 事例研究2・発明チー ム漉習（5）；向上課題③・期末課題（総合レポート）説明
チー ム演習課題；同上課題③（ビジネスモデル・QC技法・ 21 OCQ法・他）・ 45分
第13週 7/13 技術超越（スーパーエンジニア養成講鹿）・技術経営‘矛盾超越
ピデオ；ベンチャー 経営実践講座等 発明チー ム演習（6）；④（発表準備）20分
第14週 7/20 実践的人間学・技道・NPO・発明演習(7)；同上⑤即時。｝ト作成）・発表会
チー ム演習課題；同上課題⑤｛プレゼンテー シヨンー BPトムレ本．斗提出）・60分
第15週 7/27 期末課題提出（総合レポート）・発表会・ベンチャー総合実践経営論・総まとめ


















週 月／日 基本的内容 実践活動（次週までの課題等）
1 10/ 5 1.授業説明 2.ベンチャー総合実践経営論の概要 4.実例紹介：富大生eサー ピス（株） :Tes 
3.事例ビデオ（ベンチャーの実態①：IT神話崩壊） 課題①： TeSのHP全体理解・ LCLのHP
2 10/12 1.ベンチャ｝の実態②；とやま起業未来襲2005年 3.授業独自のML（メー リング似ト）開設準備
7月；（1)role playing (2) P. P. 2.③公的支援実態 課題②： TesのHP・MS体験活動記録印刷
3 10/19 Lベンチャーの実態④：倒産の実態（実例各種紹介） 4.話L(tomidai-v2＠・・・等）運用開始
2. R恥1(リスクマネγメント）と managingシステム 3.TeS 課題③； TesのBESTな受注促進方法（I)
4 10/26 1.課題①発表と講評 2.ピデオ〈平等経営） 4. TeSの設立経緯と独自 managingシステム
3.新型ベンチャ一例：ハ。｛トナサ？ブ。裂と実例紹介 課題④： TesのBESTな受註促進方法（2)
5 11/ 2 1.課題②発表と講評及び実施行eSの胞が実行） 4.TeSの留定費と報酬体系及び売上計画
2.総合実践経営論の体系内容 3.r ロ~rゾルピ〆ネス論 課題⑤： Tesのスタップ体制と売上計画
6 11/ 9 1.創造型企業と校員の条件 2.関連ピデオ 4.課題⑤発表と講評
3. TeSの長期展望（システム完備により多事業も可能） 課題⑥： Tesの事業計画（収支：売上と費用）
7 11/16 1.商品開発論e設計論 2.営業論 3.組織論 5.課題⑥発表と講評
4.資金＆計数管理（法務・財務・税務・厚生等を含む〉 課題⑦： Tesの年間事業計画（全必要事項）
8 11/30 1.技術経営（MOT) 2.経営哲学と各社事例 4.課題⑦発表と講評
3.総合力とスーパーエンジニア（技術系venture) 課題⑧： TeSの長期事業計画（含FC展開）
9 12/ 7 1.広義の鵬naging: P.F.ドラッカー 3.課題③発表と講評
2.今後のbusinessとmanagingの特徴（専門職n.w.) 課題⑤：各自のBP（ピシマネスブ。ラン）idea
10 12/14 1.起業の実際：会社設立方法（各種手続等の実例） 3.課題⑨発表と講評
2.資金調達の既存方法と新方法（低リスク型） 課題⑮：各自のBP（事業コンセプト）
11 12/21 1.会社の法的義務（法務・財務・税務・厚生等） 3.課題⑬発表と講評
2.企業活動の原則（存続条件・独立採算・その他） 課題⑪：各自のBP（具体的事業プラン））
12 1/11 1.総合経営体系 2.rnanaging実践論 4.課題⑪発表と講評
課題⑫：各自のBP（マネー プラン：収支）
13 1/25 1.経営分析・評価・consulting 2.課題⑫発表と講評
課題⑬：各自のBP（事業計画書（1))
14 1/29火 l，実践的人間学 2.人脈ネットワーク 3.BP発表会（1)
課題⑭：各自のBP（事業計画書（2))
15 2/ 1 1.総まとめ 2.BP発表会（2)
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図2. 鈴木カップリング反応における収率の経時変化；
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図4.鈴木カップリング反応における収率の経時変化； l回目（・）、






































真空到達度 ～9.0×10-4 [Pa] 
スバッタガス圧 0.1 [Pa] 
スバッタ電力 200 [W] 
ターゲット 基板間距離 50 [mm] 
ターゲットーターゲット間距離 100 [mm] 





















上記でアニール処理された W03（以下、 anl-W03と略記）膜上に Ti02膜を対向ターゲット式


































φ4.6[mm］× l 50[mm] 
アセトニトリル：蒸留水＝2:1
40[°C] 
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2008. 
14. Influence of direct current power on the photocatalytic activity of facing target sputtered Ti02 













































図 1 新規 FT合成触媒（カフOセノレ触媒）の構造と反応
2、研究成果
合成したカフOセノレ触媒の表面の SEM写真を図 2（こ示す。 Aはゼオライト被膜のない元の
FT触媒であり， BはカフOセノレ触媒で、ある。カフOセノレ触媒の表面には，直径 2μm程度の微細
な結品がたくさん析出していることが分かつた。この結晶が ZSMづかどうかを調べるため，
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図2 カフ。セル触媒（H-ZSM-5/10 wt%Co/Si02ラCo/SiOrZ-2）表面の EDXスペクトル
H-ZSM-5膜を持つカフ。セル触媒（H-ZSM-5/10 wt%Co/Si02）で， FT合成反応を行った結果を
表 1に示す。比較のため，元の FT触媒(10wt%Co/Si02）と H-ZSM-5をFT合成触媒と混合さ












ャンネル構造の中を通り，触媒外へと拡散する。 H-ZSM-5の細孔径は 0.5×0.55nm, 0.54×0.56 
nmとB－ゼオライトの細干し径の 0.77×0.77nmより小さいことから， H-ZSM-5の細孔径内の
空間効果により，重質炭化水素は水素化分解反応を受けやすく，分解が進行したものと考え
られる。また H-ZSM-5の酸点もB－ゼオライトより 強い酸点の酸量が多く 弱し、酸点の酸量
が少ないことも原因と推測された。
表 1 FT合成反応結果に対するカフOセノレ触媒水熱合成時間及びシリカゲ、ル粒子サイズの影響 a)
CO Conv. CH4 Sel. C02 Sel. 
Sampleb) C;.w/Cnc) c=1cd) 
（%） （%） （%） 
1 Owt%Co/Si02 98.4 15.7 10.6 。 0.28 
1 Owt%Co/Si02・Z-X 93.6 16.9 8.0 0.49 1.09 
1 Owt%Co/SiOrZ-1 (capsule) 83.6 22.7 10.0 0.37 0.14 
1 Owt%Co/Si02・Z-2(capsule) 85.5 31.3 10.2 0.73 0.51 
1Owt%Co/SiOrZ-7( capsule) 86.1 37.4 7.0 1.88 1.35 
1 Owt%Co/SiOrZ-M( capsule) 91.5 24.3 10.4 1.21 0.85 
1 Owt%Co/SiOrZ-S( capsule) 89.1 22.4 6.9 0.74 0.63 
a) Reaction conditions: 533 Kラ 1.0MP弘明1Co/Si02/f = 1 0 g・h/molラ H2/COニ211 bl Z-X: mechanical 
mixture of ZSM-5; Z」ラ2,7: using large size Si02, hydrothermal synthesis lユラ7days respectively; 
Z-M: using medium size Si02, hydrothermal synthesis 1 day; Z-S: small size Si02, hydrothermal 
synthesis 1 day c) C;.w/Cn is the ratio of iso目paraffinto n-paraffin of C4＋・ d)C!Cn is the ratio of olefin 
to n-paraffin of C2十・
H-ZSM-5を含む触媒では，ガソリン留分に相当する軽質分枝炭化水素が生成した。直鎖炭
化水素と分枝炭化水素の生成比である C;.w/Cnを比べると，水熱合成時聞が l 日の
1 Owt%Co/SiOrZ-1では 0.37であるが，水熱合成時聞が 7日の lOwt%Co/SiOrZ-7では 1.88と
大きく増加し， H-ZSM-5量が多くなると異性化反応が，促進されることが分かつた。また，
ほぼ同量のゼオライトを含む物理混合触媒の lOwt%Co/SiOrZ-X とカプセル触媒







セル触媒の触媒寿命について調べるため， Co/SiOrZ-7カフOセノレ触媒を用いて， 100時間の FT
合成反応を行った結果を図 3に示す。 co転化率は 100時間経過後も 83%と高く，反応初期と
ほぼ同じ転化率であり，触媒寿命が非常に長いことが分かつた。ゼオライトは FT合成反応で
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図3 FT合成反応に対するカフOセノレ触媒の触媒寿命の評価
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保護し，次いで、 DIBAL Hによりアセタールを位置選択的に開裂させベンジルエーテル 8を得
た。 8を TPAP酸化し，環化前駆体 9を得た。このアルデヒド 9に対し， THF溶媒中， 2.2eq
のメタノールと 10mol%のPdCl2(PhCN) 2を用い環化反応を行った。環化反応で得られた生成物










1) Os04, NMO 
dioxane (91 %) 
,... O、ハ， •- 1) H2, Pd(OH)2 
HO~ ......＿子同u1v1t MeOH 











1, 3 propanediolを用い，アルコールをモノ TBS化し，もう一方のアルコールを Swern酸化
した。生じたアルデヒドに対し，プロパギルアルコールTHPエーテルを 1,2付加し，更にSwern
酸化して，アセチレンケトン 14を合成した。ケトンを（S}-Me-CBS触媒を用いる不斉還元を
行い，光学活性アルコール 15を得た（79同e.e.）。なお，不斉収率は 15を 0--methoxymandelic
esterに誘導し決定した。 15を Lindlar還元により選択的にシスオレフィンとした後，アル
コールをベンジルエーテノレ化し 16とした。次に TBSを脱保護し，生じたアルコールを TPAP
酸化して環化前駆体 17を得た。
1) TBSCI, NaH, THF (59%) 
2) (COClh, DMSO 
CH2Cl2, Et3N 
HO／ヘ~OH 3) THPOCH2－－－－－：：三三
Buli, THF (2 steps 72%) 
13 4) (COClb DMSO 








1) H2, Pd/CaC03 
MeOH (88%) OBn 1) TBAF, THF (68%) OBn 
THPO~CHO 
17 
2) PhCH2Br, NaH THPO／へ＼ご＝ン／〈＼〉／へOTBS 2) TPAP, NMO 








THPO~二二／＼ゾCHO MeOH, THF 
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保護しジオール 21を得た。最後に 21を 70%酢酸により加水分解し 2-deoxy-L-ribose(22) 
を得た。得られた 21および 22は標品のスペクトルデータとよい一致を示したことにより生
成物の構造を決定した。
二日OMe ＊~；：；r~ HO］~~OM MeOH ／一0. "''-HO〆’r 、同uivic: 70% AcOH 
HO 
O，，，.，.，，， ~OH H2, Pd/C 
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Table t. Syntheses of 1,9-Dithiamethylene-bridged Thianthrene I 0-0xides. 
0 九 l.LOA，ー78 C tort( 1 h) ¥ 
S = S 2.S8, r.t. 1 h. S ~S ~ヲ 定三ヨ._C'＿ョ（CH2)n




















生生物を与えるが、 80° C程度の低温では axial体から equatorial体への異性化反応は起こ
らず、逆に equatorial体から axial体への異性化は高収率で進行することを明らかになった
(Scheme 2）。
hv (>300 nm) 




Scheme 2. Photolytic (ax to eq) and Thermal (eq to ax) SO Cnfiguration Inversion 
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Fig.5 Preparation of W03 precursor solution and thin film 
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Fig.8 The appearance of the cel of decomposition of 
31 
Fig.9 The changes of aldehyd gas residue with irradiation 





価した。装置の概要及び結果をそれぞれ図 8、図 ＼鞘轍機智 に子
｜ 三月｜ iβkQ 9~こ示す。 4c~ ， ~ Ti-Sn Oxide 州卜L:t＿＂寸















Fig.11 Voltage and Current Measurement of single cell 

































第 1に、 RGBマルチカラー自己整合有機 EL素子を低分子有機材料系りん光材料を用いて













は同一電圧が RGBのドットに印加される。そこで、電圧 6.3v一定で求めた RGB各色の輝
度は、各々、 100、1000、600cd／ぼであった。図3に、フレキシブル基板上に作製した発光
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Grain size : 0.15ぃm
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圧が供給できた。図3に、 50mm 液晶ノえ不ルの表示例を示すO セルのしきい電圧は 2v、コ
ントラスト比は40:1である。以上、非接触給電方式により、良好な液晶表示が実現できた。




























































































































































( 1) T. Wuren, T. Takaiラ M.F吋iラ andI.Sakagami，“Effective 2-Debye-Pole FDTD Model of 
Electromagnetic Interaction Between Whole Human Body and UWB Radiation," IEEE Microwave 
and Wireless Components Letters, Vol.17ラNo.7ラJuly2007. 
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(1）プロジェクトの背景・目的
2005年のIEEEInternational Electron Devices Meeting(IEDM）において、図 1のようなInSb 
を用いたロジック LSI向けトランジスタが発表された。非常に高い電子移動度と高い電子飽和速度
を持った InSbをチャネル層に用いた超低電圧駆動 FETで
































表面再構成制御成長法では、 Si(111）基板上へ 1ML程度の In及び Sb原子を吸着させること
により InSb単分子層を形成し、その上に InSb薄膜を 2段階成長法を用いて成長する。図 3に
示すように、 InSb単分子層を形成する際、 In原子と Sb原子との置換反応が起こり、 In原子の下
にSb原子が潜り込んで、 Si Sb Inとしづ積層順となる。この時、いくらかの In原子が基板表面
から脱離してしまうため、 2x1-Sb表面再構成が形成される。この 2x1-Sb再構成構造上では lnSb




(a) In誘起表面再構成 (b) (a）の上への Sb吸着 (c）置換及びInの脱離
図 2InSb単分子層形成時における In原子の脱離





今回はより In被覆量の多い rectangularphase (1.2ML）を用いた。
表 1 In誘起表面再構成とその In被覆量























lnSb薄膜は 2段階成長法を用いて作製した。まず、形成した lnSb単分子層からの In原
子の脱離を抑制するため、 1層目は基板温度 200℃で 300Aの lnSb層を成長させる。その
後 2層目の成長温度（3-50℃）までゆっくりと昇温して結晶化させた後、 2層目の InSb層
を成長させる。作製した InSb薄膜の膜厚は約 1.1μmであった。薄膜の表面性および配向
性を反射型高速電子線回折（Reflectionhigh-energy electron diffraction : RHEED）、結晶性を
X線回折法（X-raydiffraction : XRD）、電気的特性をvander Pauw法を用いて評価した。




















































現時点でこの分野で先行している Intelでさえ 2μm以上の分厚いバッファ層を介して Si
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1. Origin of weak ferromagnetism in YbxFe4Sb12, relationship between weak ferromagnetism and 
filling ratio x, Tsuyoshi Ikenoラ AkihiroMitsuda 1ラ ToshiaMizushim孔 TomohikoKuwaiラ
Yosikazu IsikawaラandIchiro Tamur九J.Phys. Soc. Jpn. 76 (No. 2) (2007) 024708ート7.
2. Universal Scaling in the Dynamical Conductivity of Heavy Fermion Ce and Yb Compounds, 
Hidekazu Okamura, Tatsuya Watanabe, Masaharu Matsunamiラ TomohisaNishihara, Naohito 
TsujiiラTakaoEbihar孔 HitoshiSugawaraうHideyukiSatoラYoshichikaOnukiラYosikazuIsikawa, 
Toshiro TakabatakeラandTakao NanbaラJ.Phys. Soc. Jpn. 76 (No. 2) (2007) 023703-1-5. 
3. Relationship between Quadrupole Splitting and Filling Ratio x in YbxFe4Sb12, Ichiro Tamura, 
Tsuyoshi Ikenoラ ToshioMizushim九 YosikazuIsikawaラ J.Phys. Soc. Jpn. 76 (No. 6) (2007) 
065004-1-2. 
4. Non-enhancement of thermoelectric-power coefficient of PrlnAg2 at low temperaturesラ Y.
Isikawaラ T.Ikeno, T. Sugihara, T. KinositaラT.Kuwai, T. MizushimaラJ.Magn. Magn. Mater. 310 
(2007) 289・291.
5. Possibility of Kondo effect in diluted EuPd2Si2 systems with constant lattice volume, T. Kuwaiラ
H. Suzuki, T. SaitohラT.Nambu, A. MitsudaラT.MizushimaラY.Isikawa, J. Magn. Magn. Mater. 














































I. 日本金属学会金属組織写真入選。 2006年 3月
I. 米国 MaterialsScience & Technology2007会議 国際金属組織コンテスト 佳作。
「MgAI204Spine I particles formed on Ah03 particles in Ah03 I Al-Mg-Si allloy composite 
materials observed by Scanning Electron Microscopy (SLEEM）」 2007年 9月
(3）プロジェクト成果（特許，起業，技術移転等）
期間中の特許出願は下記のとおりである。
ト 2005年 3月 17日 特願2005-77846「磁性アルミニウム複合体J 松田健二，池野
進，真島一彦、森克徳、西村克彦、佐伯知昭




3. 2006年 5月 11日 特願2006-133123 「AトMg-Ge系のアルミニウム基合金及びそれ
を用いたアルミニウム合金材」 松田健二ラ 池野進ラ川畑常員
4. 2006年 8月30日 特願2006-233696 「アルミニウム複合体及びその製造方法」 松
田健二池野進，諸林勝ラ砺波俊吉，砺波義行




1. 2007年 5月25日、特許3961324号 「蛇腹状圧潰性に優れた中空状衝撃吸収部材」
西川一浩、牧野伸治、松田健二、松井宏昭、村上哲






2. 平成 18年度 JST産学共同シーズイノベーション化事業顕在化ステージ「3次元溶湯
浸漬法により作製した新規超伝導M g B2／アルミニウム複合材の線材化研究」（800万
円）
3. 平成 18年度 JST地域イノベーション創出総合支援事業シーズ発掘試験「線材化が容
易な超伝導体／軽量金属ハイブリッド材料の製造技術J (200万円）
4. NIFS核融合炉研究所 平成 19年度共同研究助成金「3次元溶湯浸透法を経由した押
出Mg82/Al複合材料線材の超伝導特性 J(I 00万円）
5. 富山県新世紀産業機構企業ニーズ等実用化研究支援事業研究助成金 「新しい機能
性アルミニウム材料の実用化研究J 2005年 12月 (50万円）
6. 富山県新世紀産業機構卒業研究テーマ等実用化研究支援事業研究助成金 「新し






図3. 米国MaterialsScience & Technology2007会議 国際金属組織コンテストでの受賞写真。
「MgAb04Spinel particles formed on Ab03 particles in Ab03 I Al-Mg-Si allloy composite materials 
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Orientational isomers of the octaethylporphyrin-dihexylbithiophene (OEP-DHBTh) derivatives 
connected with a diacetylene linkage were synthesizedラwithvarious electron-withdrawing 
substituents X attached at the ends. The effects of DHBTh orientation and X substituent on the 
properties ofOEP-DHBTh-X (X = HラBr,CNラCHOラN02)were studied and compared with those of 
related OEP derivatives. 
Bull. Chem. Soc. Jpn・ラ80, 371-386 (2007). 
The dinucleic octaethylporphyrin (OEP) derivatives described as OEP-(p-Phen)n-OEP (n=l～4) 
were synthesizedラinwhich each porphyrin ring is spaced with p-phenylene group. Their electronic 
prope吋ieswere studiedラascompared with those of the corresponding dihexylbithiophene (DHBTh) 
derivatives with head-to-head (HH) and tail-to-tail (TT) orientations. It proves that 
OEP-(p-Phen)11-0EP possess an in-between feature of OEP-(HH-DHBTh)n-OEP and OEP-(TT-
DHBTh)n-OEP in electronic properties. 
Sci. 1比.Adv. Mater., 8ラ296回305(2007). 
• Highly soluble and stable quinone dimer and trimers were successfully yielded by introduction of 
t-Bu substituents. In X-ray structure analysisラthedimer quinone moiety was distorted into the boat 
shapeラwhichwas clarified by MO calculations. X-ray and UV /vis studies indicated that the 
covalently linked quinone moieties bear a large torsional angle. Neverthelessラthereduction 
potentials rose significantly with the order of monomer < dimer < trimer, indicating that the 
negative charge was efficiently delocalized within the radical anions. 
Orgαnic Letters, 9ラ5417-5420(2007). 
• Twist angles and torsional potentials of 2ラ2にbibenzothiophene(bi-BT), 2ラ2にbiindole(biBP), and 
2ユ～bibenzofuran(bi-BF) were obtained using HF/6-31 G(d) methods. Due to the effect of fused 
benzene ringsラbothcompounds were revealed to have higher rotational barriers and more planar 
structures at energy minima than 2ラ2にbithiophene(bトT),2ラ2にbipyrrole(bi-P), and 2,2にbifuran
(bi-F), respectively. Calculations on 2ラ2にbinaptho[2ラ3-b]thiophene (bi-BBT), 2ラ2'-bibenzo[h ]indole 
(bi-BBP), and 2ラ2'-binaphtho[2,3-b]furan (bi-BBF) were also conducted to study the effect of an 
additional fusion of another benzene ring. 
Heterocycles, 74ラ763-769(2007). 
The octaethylporphyrin (OEP)-dihexylbithiophene (DHBTh) derivatives combined 
with pyridine (Pyr) and pyrimidine (Pym) as proton-acceptable rings (PAR) were 
synthesizedラdescribableas OEP-DHBTιPARラinwhich al the OEP, DHBThラand
PAR components are connected with diacetylene linkage. Their 1H NMR and 
electronic spectral properties and electrochemical behaviors were studied under the 
neutral and acidic conditions. Reversible proton-mediated and heat-driven spectral 
changes of OEP-DHBTh-PAR were performedラreflectingboth properties of PAR 
and DHBTh. 
Heterocycles，印刷中。
Supramolecular chirogenesisラparticularlyin porphyrinoid containing systemsラisa new and fast 
growing branch of modern interdisciplinary science dealing with various aspects of chirality in 
supramolecular chemistryラmaterialsscienceラmoleculardevices, sensorsラandnatural systems. 1ヱ
Since the m司ordriving forces of these phenomena are inherently norトcovalentin natureラthereare 
many external and internal factors influencing the chiroptical properties of these systems. In 
particular, the host-guest interaction strength is one of the key contr叶lingstimuli. In order to 
investigate this important subject comprehensively we compared the chirogenic properties of 













JMS-7 0 0 質量分析装置、 60 0 MHzNMR装置、紫外・可視吸収スペクトル
赤外分光光度計、サイクリックボ、ルタメトリー（酸化還元電位測定）他、 VBL登録管






















低合金銅JISSNCM439に1133Kで lh保持後空冷の焼ならし， 1123Kで lh保持後油冷の
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Number of cycles to failure N fラcycles
Fig. 1 S-N curves obtained from specimens tempered 
at four di百erenttemperatures. 
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Fig. 2 SEM observation of fracture surface of the specimen tempered at 433K ruptured by surface 
fracture mode (a）ラ internalinclusion-induced fracture mode (b) and GBF area around an 










( 1 ）介在物周囲に形成される GBF領域は，その周囲に比べて粒状の凹凸となり，粗さが
大きい.Fig. 3は走査型フOローブ顕微鏡（SPM）による観察結果の鳥敵図である．図（a）の GBF
領域は粒状の凹凸が観察され，その形状は基材組織中の微細炭化物（図（b））と類似している．
( 2) EPMAによる分析の結果， GBF領域はその周囲に比べて高濃度の炭素（C）が検出
される．




(a) GBF area (b) Matrix 
Fig. 3 Birds-eye pattern of the GBF area on the fracture surface (a) and the matrix (b) of a specimen 
tempered at 433K. 
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Fig. 5 Schematic presentation of supersonic wave. 
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(a) Original wave (b) After elimination of noise (c) After elimination of multiple echo 





















































































































































































Table 1. E百ectof P(CMB-r-BMA) Film on 
the Healing of a Full-Thickness Excisional 
Wound in Rats. 





















































Time I hour 
Figure 3. Contact angle of air bubble on 









Figure 4. Number of fibroblasts adhered onto 
surface of various polymer films. The 
number of fibroblasts adhered to polymer 
films was normalized by that of hydrophilic 
glass (mean土 SDラn= 7-8). * p< 0.05ラ＊＊＊p 











































Concerning the corrosion problem in MgB2/ Al composite material 
AGH University of Science and TechnologyラPolandラKazimierzPrzybylski 
During one month of my staying (2国31st July 2007) in Professor Ikeno laboratoryラ Ihad some 
interesting discussions about light metals including superconducting aluminum materials. These 
discussions were concerned the research and development of light materials that having nano-scaled 
structure and analysis of their structure. 
I started research collaboration with Prof. S. Ikeno and his colleague, concerning the corrosion 
problem in their researchう aboutMg82/ Al composite material. This superconductive“MgB2/Al” 
composite material with low and high volume fraction of particles is fabricated by pre-packing 
technique and 3-dimentional penetration casting 3DPC method. The critical temperature of 
superconducting transition (Tc) was about 37-39K. In addition we discussed about the application of 
magneto-optical imaging (MOI) in order to understand more about superconducting properties. We 
also started research about synthesis and properties of bulk magnesium diboride (MgB2) samples 
obtained by self-propagating high-temperature synthesis (SHS) to obtain good MgB2 bulk sample. The 
magnetic field and the temperature dependencies of the dispersive and absorption ac magnetic 
susceptibility as well as resistivity of the MgB2 specimen made by SHS technique have been measured 
and analyzed. The superconducting transition was very sharp and very sensitive to the ac and dc 
magnetic fields. The critical current density was extracted from the absorption susceptibility via a 
superconducting critical state model. MgB2 plates were denseラ withoutcracksラ andcontained very 
small uniformly distributed MgO particlesラ rangingfrom 10 to 70 nm. The samples for 
magneto-optical imaging (MOI) were 6 mm× 18 mm insize with different thickness of 650 μm and 
230 μm. The superconductivity in the sample vanished at 35.0士0.2K. Some particles on the surface of 
the bulk material actually had better properties than the surrounding. This was visible only 1-2 K 
below TC. The particles showed up both with extraordinary good shielding properties （日eldup）ラ and
extraordinary good pinning property (removal of applied field). With MOI using fraction of penetrated 
area to determine Jc今 itwas found that at 3 0 K andラ JCis 43 kA/cm2. We found a nearly linear 
dependence of Jc(T) in self-field reaching 8・109A/m2 at 0 K. It was concluded that MgB2 is a hard I 
type superconductor and that SHS method is suitable to fabricate material with strong pinning centers 
of MgO. From the beginning of the Mg-B system investigationsラpressurewas an important factor in 
procedures obtaining the bulk superconductors for application purposes: at hot isostatic pressing 
(HIP四ing）ラ annealingunder inert or active gas mediumラi.e.argon with hydrogen and nitrogenラorfor 
extrusion methods for wires manufacturing. MgB2 reveals interesting prope此ies.We presented the 
current state of our technological efforts in improving the microstructure and superconducting 
properties of this materialラ withuse of the high gas pressure and high temperature treatment of 
samples crystallized in crucibles made of BN and SiC. As the precursor we mainly used the 
commercial MgB2 powder, the critical temperature of HIP-ed samples doped by SiC was the highest 
one ( 42.6 K). The results of microstructure investigations and XRD analyses are presented. This MgB2 
would be useful to improve Tc and Jc. 
I also had a presentation for VBL special lecture ntitled as: Interconnector materials for the planar 
solid oxide fuel cel (SOFC) applications on July 18th 2007. 
We also had fruitful discussion for the following research projects for the future collaboration: 




2-HRTEM studies of~－αphase transformation in Cu-Zn alloy annealed at lower temperature. 
3-The effect of additional elements on precipitation sequence in high strength AトMg-Sialloy system. 
4-The effect of additional elements on strengthening in Al-Mg司Sialloys. 
Acknowledgement 
I would like to express my great appreciation for inviting me to visiting professor of University of 
Toyama. 
The Development of Novel Nanostructured Catalyst for Production of 
Environment-Conscious Alternative Energy instead of Oil 
Dalian University of TechnologyラChinaラ JieshanQIU 
Nowadaysラtheenvironmentally-friendly energy has become a hot playground in the 
world. One of the key issues to be addressed is the development of novel nanostructural 
catalyst with high performance that is indispensable for production of environment-conscious 
alternative energy to oil. Under this driving forceラwehave been working on the preparation 
and synthesis of this kind of nano-structured catalyst. A number of parameters including the 
catalyst support such as nano田sizedand micro-sized carbon materials, the preparation 
conditions and the catalytic performance have been investigatedラ witha focus on the 
relationship of preparation-structure-property-activity. To clarify this relation is a big 
challengeラandmore work will be required in future. 
During my visitラthejoint research has led to two papers that have been submitted to 
high profile international journals for publication. Below are the details of the papers. 
1. Ying Zhou, Nan XiaoラJieshanQiuラYufengSunラTianjunSunラZongbinZhaoラYiZhangラ
Noritatsu Tsubaki. Preparation of carbon nanofibers from coal liquefaction residueラFuel.ラ
acceptedラ2008
2. Nan XiaoラJieshanQiuラDangshengSu, Changhai LiangラZhenghaoXiaoラJiangyingQu, 
Ying Zhou, Yi Zhangラ NoritatsuTsubaki. Preparation and Catalytic Performance in 
Oxidative Dehydrogenation of Ethylbenzene of Carbon Nanofibers/Reticulated Vitreous 
Carbon CompositesラChemistηyq川1aterials,submitted for publicationラ2008
In additionラ Igave a talk to the staff and students in the School of Engineering of 
University of Toyama on Feb. 12th 2008ラwhichentitled “Synthesis and Catalytic Properties of 
Nano-and Micro-sized Carbon Materialsぺ
Acknowledgement 
I would like to take this opportunity to thank the Venture Business Laboratoryラ the
University of Toyamaラforthe financial support. Alsoラ specialthanks go to Prof. Noritatsu 
Tsubaki for the invitation and for hosting my visit that is very fruitful and enjoyable. 
PersonallyラIthink that the VBL foreign researcher program is very good, and it functions as a 
new platform to foster close collaboration with foreign scientists and is beneficial to the 
University of Toyama in terms of international impact. 
79 
80 
A Comparative Investigation of Co2+ and Mn2+ 
Incorporation into Aluminophosphates Molecular Sieves 
Institute of Coal ChemistryラChineseAcademy of SciencesラJianguoWANG 
Aluminophosphate molecular sieve (AlP04-5) owns a uni-directional cylindrical 
channel of 12-membered rings with uniform cross-sections of 0.73 nm along the c axis. Such 
a channel opening, comparable to the molecule size of aromaticsラ suggestsa potential 
application in catalysis. Howeverラ theneutral framework and lack of proper acidic/basic 
properties prohibit it from further applications. The isomorphous substitution of metal ionsラ
such as Co2十ラ Mn2＋ラ Fe3+,Cr3+ and Ti4+, into the framework of AlP04-5 may generate highly 
isolated active sites and unique regio-and shape四selectivityand exhibit potential catalytic 
applications in the selective oxidation of alkanes and conversion of methanol to olefins. 
Metal-substituted aluminophosphate-based microporous materials (MeAPOs) are 
generally hydrothermally synthesized from precursors containing metal ions and organic 
template molecules. To obtain MeAPOs with desired location of active sites and well defined 
atomic environmentラitis crucial to get insights into the transition process of metal ion from 
the precursor gel into the framework. 
In the present workラ insitu experimental and Density Functional Theory (DFT) 
computations were performed on the Co2+ and Mn2+ intermediates formed in the synthesis 
process to investigate the hydrothermal crystallization process of Co2+ and Mn2＋圃substituted
AlP04-5. The detailed transformation processes of these two metal ions from the amorphous 
precursor gel to the crystal were described. 
The results indicated that the syntheses of MnAP0-5 and CoAP0-5 were different in 
the incorporation mechanism of metal ions. For the synthesis of CoAPO圃5ラCo2+transferred 
from octahedral into tetrahedral structure with the crystal formation; while for MnAP0-5, 
Mn2+ transition to the tetrahedral structure was much more difficult and it occurred after the 
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イスとの組み合わせという観点からも、また、低コスト化の点からも、 Si上での InSb-based 
デバイスの研究はとても有意義なものであるが、 Si/InSb聞の 19.3%もの大きな格子不整合が
その実現の妨げとなっている。我々の研究により、 Si(lll）上へInSb単分子層(lnSbbi-layer）を
介して InSb層を成長させることによって、 Si上で面内方向に 30° 回転した InSb層を得るこ
とができ、このときの InSb/Si聞の格子不整合が見かけ上、約 3.3%にまで減少することが明







Al Sbにおいて、 InSbと同様な 30° 回転を実現するこ
とができれば、 Si基板との格子不整合は、非回転時に
14.8%であるものが約－2.2%にまで減少することが
期待される。 Alxln(l-x)SbとSiの格子不整合は、 30° 回
転時に 3.3～－2.2%(x=O～1）となる。以下に本年度の主
な研究内容、及び得られた知見を簡単に示す。





品質のよい 30° 回転した InSb薄膜を得るためには In層及び Sb層の両方が必要となる、つ
まり、 InSbbi-layerを介する事が必要となるということを明らかとした。
i) Si基板上での AISb単分子層の形成の試み
Si基板上での Al原子と Sb原子の相互作用は In原子と Sb原子の相互作用と似たものであ






iv) InSb bi-layer/Si上への、 AUn(l-x)Sb薄膜形成
Al Sbよりも低い温度で作製することができる AUn(l-x)Sb(x=0.1～0.3）薄膜の InSbbi-layer/Si 
基板上での形成を試みた。Ts=240℃において膜厚30nmのAlxlno叫Sb(x=O. I）を作製した結果、
この AllnSb層が Si基板に対して 30° 回転していることが分かつた。図 2に示される高速電
子線回折（即-IEED）像において、 AllnSbの蒸着前（a,b）と、蒸着後（cラd）では＜ー 110＞方向から観察
したストリーク（矢印で示す）間隔と＜－211＞方向から観察したストリーク間隔とが入れ替わっ
ていることが見て取れる。これは前述した InSb薄膜の 30° 回転の場合と同じであり、 AllnSb
層の 30° 回転を示唆している。同様な条件で作製した AllnSb薄膜の（111）面に対する XRD cf> 
-scanを図3に示す。基板の Si(ll1）面に対するゆ－scanからのピークに対して 30° ずれて 6本
のピークが観察されることからも、 AllnSb層が 30° 回転していることは明らかである。図 2
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Development of a Novel Easily Recyclable and Recoverable Phosphine Sulfide Pd(O) 
Catalyst for the Industrially Important Coupling Reactions and Mechanistic 
Investigation of Phosphine Sulfide Regeneration 
V. B. L. Dr. ARPI MAJUMDER 
Back2round 
Phosphines have been regarded as effective ligands to stabilize the Pd(O）ラ thereforeラ
phosphine-assisted Pd(O) complexes have been widely employed. Howeverラ phosphinesare toxic, 
expensive and they are almost unrecoverable because of their air-sensitivity. On the other handラincase 
of phosphine－仕eesystems i) if the complexes are s廿onglyligatedラthecatalytic cycles are blocked to 
give the low catalytic activity and i) if they are weakly ligatedラtheyare intrinsically unstable and 
decomposed into inactive "palladium black.竹 So,we need to think of a new catalytic system of Pd(O) 
which will be i) thermodynamically stable but does not deactivate the catalytic cycle kinetically and i) 
also recoverable and reusable. 
Results 
Keeping al these points in mindラ Ihave prepared the phosphine sulfide Pd(O) complexラbecauseラ
they stabilize Pd(O) oxidation state electronically. Multidentate tris[2-( diphenylphosphino )ethyl]-
phosphine tetrasulfide (pp3S4) have been chosen because this ligand gives the extra entropic stability 


















Similar Pd(O) complexes with bis[2-( diphenylphosphino )ethyl]phenylphosphine trisulfide (p3S3) an d 
lユ
We have investigated catalytic activity of [Pd(pp3S4)(dba)] (1) and [Pd(PPh3)4] (2) in Suzuki 
coupling reaction using iodobenzene and phenylboronic acid in the presence of K2C03 in DMF. 
After keeping the completely reacted solution for additional several hours without residual unreacted 
substratesラ 1maintained the catalytic activity for another addition of the substrates while 2 was 
gradually decomposed into inactive palladium black in the air under the same reaction condition. 
This fact indicates that the Pd(O) in complex 1 isstabilized by the phosphine sulfides while 2 itself is 
air-sensitive unless forming the Pd(II) substrate adduct. Furthermoreラ itis confirmed that oxidation 
of phosphine is catalyzed by Pd(O). 
Sulfur atoms in free pp3S4 are hardly replaced by oxygen atoms at room temperatureラbutthose in 
complex 1 were partially oxidized by standing for a long time (Figure 1 a).This makes a serious 
problem in using these complexes as catalysts. Howeverラwefound that partially oxidized ligand can 
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be readily regenerated by the reaction with excess of sulfur in DMF at 125 C for 2 h (Figure 1 b ).Thusラ
the regenerated Pd(O) catalysts can be reused. This type of chalcogen substitution does not proceed at 
al without Pd(O) under the same condition. Similarlyラ a I バ＝S
I O＝~~pニS




To clarify this chalcogen substitution mechanismラwe
investigated the reaction of triphenylphosphine selenide 
(Ph3P=Se) with excess sulfur to give triphenylphosphine 
sulfide (Ph3P=S) in DMF. The 31P NMR spectrum of the 
reaction solution of Ph3P=Se and S in the presence of 
Pd(O) showed the signal of the free phosphine as an 
intermediate. rr-back donation from Pd(O) to r＊ーorbitalon 
doubly bonded chalcogen atom can activate the P二X
bond. The rr-back donation from Pd(O) to the P(III) 
atom increases electron density on phosphorusラwhich
may promote the oxidative chalcogenide formation 
giving P(V), i.e.ラ Pd(O)facilitates the catalytic P=X 
bond cleavage and P=X bond formation. 
Figure I. 31P NMR spectra for DMF 
solution of 1 allowed to stand at room 
temperature for 13 days (a) and the 
solution after subsequent reaction with 
excess sulfur at 125°C for 2 h (b). 
It was also observed that the rate constant of catalytic chalcogen substitution reactions (Ph3P=Se 
+ s→ Ph3P二 Se+ S) is independent of the sulfur concentrationラ whichsupport the dissociative 
mechanism. Activation enthalpy (iJHt) and entropy (L1St) for both catalytic and non-catalytic 
reactions have been estimated from the Eyring plot to be &Jt = 34 kJ mor1 and L1St二－212J mor1 K-1 
for the former and mt = 58 kJ mor1 and LlS：ニー 177J mor1 K1 for the latter (Figure 2). From企Ht



























0.00245 0.00250 0 00255 0.00260 0 00265 0 00270 
1 IT 
Figure 2. Eyring plot for catalytic (a) and non-catalytic (b) 
In conclusionラ wehave prepared regenerative and recyclable Pd(O)-catalysts with phosphine 
sulfides. The mechanism of chalcogen substitution reactions has been clarified and found to be 
dissociative in nature. 
Study of Ti02-thin film in application of photocatalysis and photovoltaic cell 
VBL postdoctoral fellow Subhayan Biswas 
Over the past few yearsラtitaniumoxide (Ti02) has attracted much attention because of its 
various photodriven applicationsラ suchas photocatalyticラ photovoltaicapplications. In this above 
mentioned periodラ Ihave carried out research on Ti02国basedphotocatalyst and dye-sensitized solar 
cells (DSCs ).
Among the various techniques to prepare Ti02 in immobilized form the relatively simple and 
inexpensive sol gel method is the most widely used because of its ability to obtain films with tailored 
properties on largeラcurvedsubstrates. I have used two di汀erentsol-gel techniques for the deposition 
of Ti02 thin film. Preparation of Ti02 film from alkoxide solution via dip coating technique has been 
studied for a long timeラwheremetal alkoxide precursor is hydrolyzed under controlled conditions to 
form an extensive three dimensional network of linked Ti06 octahedra and polyethylene glycol (PEG) 
has been widely used as a template to modify the structure and surface morphology of the Ti02 thin 
filmラ Firstlyラ theeffect of small variation of PEG on the structuralラ surfacemorphological and 
photocatalytic property has been studied. On the other handラ inthe case of conventional sol-gel 
technique post-deposition annealing at high temperature is required for achieving crystalline phase. 
However.ラannealingat high temperature to achieve good crystallinity leads to increase of particle size 
which is not desired for maximizing photocatalytic activity. Therefore, a novel sol-gel technique has 
been used for the preparation of Ti02 thin film so that annealing at low temperature, 350°Cラ can
induce crystallinity. Low temperature annealing reduces grain size and enhances surface roughness 
which are beneficial for photocatalytic property. 
Although Titania (Ti02) is a well-known efficient photocatalystラ howeverラ sofar most 
applications are limited to UV-light irradiationラ becausethe light absorption edge of pure Titania is 
less than 380 nm. Therefore there is a huge necessity to modify Ti02, so that it can be 
photo-catalytically active in the visible light. In this regardsラ inthe previous academic yearラ1have 
already studied CdS-Ti02 thin films, prepared by ammonia-based technique. However, ammonia is 
well known as a toxic and highly volatile material. So an ammonia-free method has been employed to 
prepare CdS-Ti02 thin film and it has been compared with ammonia-content technique. 
In recent yearsラatremendous surge of interest has developed in the field of solar energy 
conversion and storage. Among the different form of photovoltaic cellラthedye-sensitized solar cells 
(DSCs) have attracted considerable attention over the past decade because they offer the possibility of 
low cost production of photovoltaic devices. Instead of using dyιI have used CdS as a sensitizer to 
Ti02 photoelectrode. In this investigationラcadmiumsulfide (CdS)-sensitized stable Gratzel solar cel 
has been fabricatedラwherenanocrystalline titanium oxide (Ti02) photoelectrode has been deposited on 
Sn02:F coated glass substrate by facing target reactive sputtering technique and CdS sensitizing layer 
has been deposited by chemical bath deposition technique. The X-ray diffraction measurement reveals 
that both the Ti02 and CdS layer show polycrystalline nature. The optical absorbance edge of the 
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photoelectrode extends up to 540 nmラ asapparent from optical measurements. A polysulfide 
electrolyte and platinum counter electrode was used in this solar cel. This solar cell shows good 
photocurrent-photovoltage characteristics with fil factor 59% and maximum efficiency 1.04% with 
the use of a polysulfide electrolyte under back side illumination. The result indicates that the 
efficiency of this solar cell is reasonably high from the perspective of the thickness of Ti02 electrode. 
Interestingly al the photovoltaicラsparameters of this cell are higher for back side illumination than the 
合ontside illumination. This observed variation of the efficiency with the direction of illumination has 
been correlated with the fact that since the photoelectrode is in mostly in bilayer formラlightintensity is 
more for the back side illumination due to higher transparent platinum coated FTO glass. Moreoverラ
despite of the bilayer structure of the electrodeラthissolar cell gives reasonably good fil factor. 
Publication: 
1. Correlation of structuralう opticaland surface morphological properties of N-doped Ti02 thin 
films prepared by facing targets sputtering techniqueラ BiswasSubhavanラ NezukaTakayuki, 
Hossain M.FarukラTakahashiTakakazu, J. Phys. Conf. Series 100 (2008) 082015. 
2. The effect of structure and surface morphology of sol-gel derived Ti02 photoelectrode on the 
performance of Dye-sensitized solar cells M.F. HossainラS.BiswasラT.TakahashiラY.Kubota and A. 
FujishimaラJ.Vac. Sci. Technol. A 26 (2008) 1007. 
3. Study of gradual variation of structuralラ surfacemorphological and photocatalytic properties of 
sol-gel derived transparent Ti02 thin filmラMajumderArpiラBiswasSubhavan、HossainM.Faruk 
and Takahashi Takakazu J. Phys. Conf. Series 100 (2008) 012006 
4. The effect of substrate temperature on the facing target sputter deposited Ti02 photoelectrode of 
Dye-sensitized solar cellsラM.F.HossainラS.Biswasラ T.Takahashiラ Y.Kubota and A. FujishimaラJ.
Vac. Sci. Technol. A 26 (2008) 1012 
5. Investigation of sputter-deposited Ti02 thin film for the fabrication of dye sensitized solar cellsラ
M.F. HossainラS.Biswa~， T. TakahashiラY.Kubota and A. Fujishima, Thin Solid Filmラ516(2008) 
7149. 
6. Photocatalytic activity of high-vacuum annealed CdS-Ti02 thin filmラS.Biswas『 M.F.Hossainラ T.
TakahashiラY.KubotaラA.FujishimaラThinSolid Film 516 (2008) 7313. 
7. Effect of annealing temperature on the photocatalytic activity of sol-gel derived Ti02 thin filmsラ生
豆主主笠ぅ ArpiMajumder, M.F. Hossainラ T.Takahashiラ Y.Kubota and A. Fuiishima, J. Vac. Sci. 
Technol. A 26 (2008) 678. 
8. Comparative study of photocatalytic activity in CdS-Ti02 thin films prepared by two different 
techniquesラS.Biswas崎 M.F.HossainぅY.KubotaラA.FujishimaラJ.Vac. Sci. Technol. A 26 (2008) 
1002. 
9. Influence of Cd/S ratio on photocatalytic activity of high-vacuum annealed CdS-Ti02 thin filmラ丘
亘白宣笠ュ M.F.Hossainラ T.Takahashi, Y. KubotaラA.Fujishimaラphys.status solidi (a）ラ 205(2008) 
2028. 
10. Study of photocatalytic activity in sputter-deposited Cr-Ti02 thin filmラS.Biswas。M.F.HossainラT.
TakahashiラY.KubotaラA.Fuj ishimaラphys.status solidi (a）ラ205(2008) 2023. 
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Study on the Catalysts for the Direct Isoparaffin Synthesis and Low-Temperature 
Methanol Synthesis from Syngas 
University of Science and Technology of China Jun BAO 
1. Core-shell catalyst for the direct isoparaffins synthesis : 
For a consecutive reaction such as the direct isoparaffins synthesis from syngas, how to enhance 
the ease of migration of the intermediates to the active sites is a crucial factor that a町民tsthe final 
product selectivity. In this study, we have developed a novel bifunctional catalyst for the direct 
isoparaffins synthesis. The catalyst has a core-shell structure where the core and shell components 
independently catalyze the different reactions. As illustrated in Figure 1, the core is Co/ Ah03 catalyst 
pellet for Fischer-Tropsch synthesis (FTS). The shell that perfectly enwraps the core is H-beta zeolite 
membraneラ whichis the well-known hydrocracking/isomerization catalyst. Syngas firstly passes 
through the zeolite channel to reach the coreラformingnormal paraffins via FTS. All the hydrocarbons 
must diffuse through the zeolite membrane before leaving the catalystラandal of them have a chance 
to be cracked at the acidic sites of zeolite. Figure 2 shows the product distributions for the catalyst. 
Different from the physical mixture of Co/Ah03 and H-beta zeoliteラ thecore-shell catalyst shows 
excellent selectivity for middle isoparaffins. Long chain hydrocarbon formation is totally suppressed. 
This kind of core-shell catalyst provides a tailor-made confined reaction environment with 
spatial-confined effect and shape selectivityラwhichcan be extended to various consecutive reactions 
as the shell and core are independent catalysts for different reactions. This kind of capsule-like catalyst 
need not prepare membrane with large area which is easy to be broken. 






















Beta zeolite coated Co/Al203 
4 8 12 16 20 24 
ぐαrhonNumher 一一一＋
Figure 2. Production distribution 
口： n-paraffin，・： olefinラ／／： isoparaffin 
2. Mesoporous Cu/ZnO catalyst for low-temperature methanol synthesis : 
Cu/ZnO・basedcatalysts are well known to be active for methanol synthesis from syngas. 
Co-precipitation is the conventional preparation method for Cu/ZnO. In the present workラ we
developed a kind of mesoporous Cu/ZnO catalyst for the low-temperature methanol synthesis. The 
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catalyst was prepared by a modified sol-gel method. The XRD pa仕emsrevealed that the sample was a 
mixture of ZnOラCuOand Cu20 species. The appearance of low-valence Cu20 was attributed to the 
fact that the precursor contained organic groups and its decomposition during the calcination process 
partly reduced the sample. The Cu/ZnO particles had large surface areaラ homogenouselements 
distribution and exhibited various mesoporous sizes in the range of 2～10 nm. The pore size 
distribution results suggested that the surface zinc components of the Cu/ZnO particles might enter 
and be deposited in the pore of Cu-0. Table I shows the batch reaction results of the prepared Cu/ZnO 
catalyst for the low-temperature methanol synthesis using 2-butanol as promoter. Comparing with the 
comm er 
the selectivity at 443 K was lower. This might be attributed that the sol-gel derived Cu/ZnO had a 
large surface area and homogenous elements distributionラ whichhelped to improve the copper 
dispersion and created more Cu-ZnOx species. 
Table 1 Batch reaction results for low-temperature methanol synthesis with 2・butanolas solvent 
Catalyst Reaction co C02 Total carbon Selectivity(%) 
Temp. 
＊ 2-butyl conversion conversion convers10n Methanol 
/K 〈%〉 〈%〉 〈%〉 formate 
443 13.54 8.40 12.84 98.77 1.23 
Sud-Chemie 
453 23.81 14.77 22.57 98.89 1.11 
cat. 
463 15.67 9.72 14.86 100.00 
443 17.66 10.96 16.74 62.20 37.80 
Cu/ZnO 453 32.10 19.91 30.43 97.75 2.25 
463 19.79 12.28 18.76 100.00 
Reaction conditions: P=3.0 MPa; catalyst weight: 1.0 g; alcohol solvent: 20 ml 2-butanol; stirring 
speed: 2000 r/min; reaction time: 4 h; feed gas: CO/C02/H2/Ar=32.5/5.15/59.31/3.04. 
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Development of nanostructure materials for high performance gas sensors 




Oxide semiconductor gas sensors are increasingly demanded for industrial safetyラenvironmental
monitoring, and process control because of their small sizeラ lowcostラ andcompatibility with 
microelectronic processing. To achieve high performance oxide semiconductor gas sensors, large 
effective surface area and small grain size are preferred. Thereforeラthelarge surface-to-volume ratio 
makes quasi-one-dimensional (ID) and nanoporous materials as ideal candidates for gas sensing 
applications. For exampleラ the1 D nanostructure of well-established gas sensing materials such as 
Sn02, ZnOラW03and In203 showed higher sensitivityラfasterresponseラand/orenhanced capability to 
detect low concentration gases compared with the corresponding thin film materials. Hereぅ we
developed several kinds of high surface area and 1 D oxide nanostructures. Most of these materials 
showed very promising gas sensing performance. We believe that some of the materials can be 
commercialized a白erfurther step investigationsラforexampleラinselectivity and life time. 
I Main res nits 
2.1 Dealloying derived synthesis of high surface area W03 films [I, 21 
We fabricated the high surface area W03 nanostructural films by dealloying with subsequent 
thermal oxidation. Sputtered amorphous W 0_68Cu0 32 alloy films were dealloyed in HN03 solution 
where Cu was selectively removed and W self聞assembledinto cross-linked cubic phase W nanotlakes. 
Thenラ thedealloyed films were oxidized at 500 °C for 8 h inair. The obtained W03 film has a 
monoclinic structure and shows high surface area (Figure 1 a).The NOrsensing of the W03 films was 
investigated. Figure 1 b shows the dynamic responses of the W03 film-based sensor to N02 gas at 200 
°C. The sensor show reversible responses to the N02 pulses. The sensor responds fast and the response 
time is less than tenth of that of conventional spu抗eredW03 thin film sensor. 
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Figure 1 (a) SEM image of dealloyed derived W03 film; (b) NOrsensing of the W03 film. 
2.2 Te02 nanowires and their gas sensing [3ラ4]
Te02 nanowires were successfully synthesized by a simple reactive thermal evaporation method 
using pure Te metal as the source material. The study on synthesis process indicates an optimal 
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synthesis temperature of 400 °C. Structural characterization using X-ray diffraction and transmission 
electron microscopy (Figure 2 A) shows that the Te02 nanowires have a single crystal tetragonal 
structure. The gas sensing measurements indicate that Te02 nanowires have a p-type electrical 
conduction and can reversibly response to N02 gas at room temperature (Figure 28). And alsoラTe02
nanowires show reversible sensing to H2S and NH3 gas at room temperature. The p-type conduction 
and the room temperature response are very promising for gas sensor application. 
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Figure 2 (A) TEM images ofTe02 nanowires; (B) Response ofTe02 nanowires to N02 gas at RT. 
NO 
2.3 Ga203 nanowires and their gas sensing [SJ 
We synthesized gallium oxide nanowires by a chemical thermal evaporation method using 
gallium metal as a source material. Structure characterizations indicate that the obtained nanowires are 
well四crystallizedsingle phase monoclinic Ga203・TheGa203 nanowire gas sensors show reversible 
response to 02 and CO gases in a working temperature range of 10仏500 . A peak response is found 
at 300 for 02 gas and the peak response appears at 200 for CO gas. The results demonstrate the 
possibility of using the Ga203-based gas sensor at low working temperature field. 
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Figure 3 (A) SEMラXRD,TEM of Ga203 nanowires and nanowires based gas sensor; (B) Sensitivity 
to 02 and CO at different temperatures. 
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